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2030 Zero Carbon Plan Clarifications  

On March 26, 2021, we published our 2030 Zero Carbon Plan and invited public comments on 
the Plan.  This additional public comment and consultation process followed an already 
extensive stakeholder process that began in December 2020 and is described in our later 
section on our Public consultation process. 
 
During the March 26 to April 16, 2021 public comment period, we received 48 public comments 
and an additional nine general comments and recommendations.  The input was provided by 
customers, local stakeholders, community organizations, individuals and other interested 
parties.  We appreciate the thoughtful comments that were provided and used those to develop 
the six clarif ications to our 2030 Zero Carbon Plan that are listed below. The 2030 Zero Carbon 
Plan was accepted by the SMUD Board at its April 28, 2021 meeting, including these 
clarif ications.  
 

1. Study and prioritize retirement of McClellan in 2024 and Campbell in 2025 

As highlighted on pages 78-79 in the 2030 Zero Carbon Plan, our preliminary analyses suggest 
that McClellan could be retired in 2024 and Campbell in 2025. We wish to clarify that we intend 
to conduct detailed reliability studies in 2021 to confirm the feasibility of retiring McClellan in 
2024 and prioritize this retirement. Similarly, for Campbell, we will conduct detailed reliability 
studies in 2021 or 2022 to confirm feasibility of its retirement in 2025 as an additional priority 
and then subsequently prepare detailed plans for the decommissioning of these plants and 
replacement of their capacity using suitable carbon free resources.  
 

2. Eliminate the use of fossil fuels as soon as possible but no later than 2030 

It is SMUDôs intent to retire all our thermal gas fired power plants as soon as possible or 
repurpose these plants to utilize a clean fuel such as green hydrogen. Some of our generators 
may be able to burn 100 percent hydrogen with limited modifications once hydrogen becomes 
available at scale and a reasonable cost. Therefore, re-tooling and reinvesting in critical 
components of our plants may be more cost effective than full retirement and subsequent 
investment in brand-new clean energy technologies. Further detailed reliability studies will 
determine whether we will retool or retire the plants to ensure reliable and cost -effective 
operation of the system. If we were to retool the plants, there may be a period of time where a 
transition fuel such as biodiesel, biogas, or ethanol could be used until another zero carbon fuel 
like green hydrogen is cost effective and feasible for use with our generators. We will conduct 
life cycle emissions analyses of the potential clean fuels prior to committing to their use.  In any 
case, our plan is to focus on renewables and storage to eliminate the need to run the plants for 
energy. This means that these re-tooled units will be used only during times when they are 
necessary to support reliability and keep the lights on. This will reduce their use by about 90% 
compared to today. For those limited hours each year when these plants are still needed, we 
plan to use renewable fuels such as renewable natural gas and biodiesel as transitional fuels 
until clean fuels such as green hydrogen become more available and more affordable.  
 
In addition to exploring the use of clean fuels, we intend to conduct research into other new 
technologies that could ultimately allow us to retire some or all of our thermal fleet. We plan to 
study options for long duration storage, vehicle to grid technology and the use of virtual power 
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plants. Each of these technologies has the potential to help SMUD reduce the need and use of 
our thermal assets. We intend to maximize the use of these types of resources once we prove 
they are a safe and cost-effective way to maintain reliability of the system  
 

3. Study the potential retirement of Carson, Procter & Gamble and Cosumnes prior 

to executing re-tooling strategy 

Prior to making any decision on whether to re-tool or retire the remaining plants, SMUD will 
conduct detailed reliability and economic analysis to determine all feasible, reliable and cost -
effective resources available that could reduce or eliminate the need for the plants. All feasible, 
reliable and cost-effective options will be pursued to both reduce our greenhouse footprint and 
limit our need for fossil fuel based generation resources.  
 

4. The 2030 Zero Carbon Plan is flexible and will consider a variety of technologies 

SMUD will continue to research or expand several additional zero carbon technologies beyond 
those specifically listed in the Plan. Among the resources to be considered are concentrating 
solar power, large scale thermal storage, microgrids and fuel cells. As stated in the 2030 Zero 
Carbon Plan, we believe flexibility is important. The Plan will be adjusted as we research or 
determine how these and other technologies may play a role in helping us reach zero carbon 
emissions without compromising reliability or affordability. In addition, as we progress with 
implementation the exact timing, size, location and types of resource additions we will leverage 
post 2025 will become more defined.  
 

5. Maximize the value of SMUDôs existing hydro facilities in the Upper American 

River Project (UARP). 

We wish to clarify that in implementing the 2030 Zero Carbon plan, we will  

¶ seek to optimize the operations of our hydro system to facilitate the integration of 
renewable resources within our service territory for both grid-scale and behind the-meter 
resources 

¶ examine opportunities to pursue additional pumped storage or similar options within the 
existing physical boundaries of the UARP system  

 

6. Behind-the-meter resources and virtual net metering 

SMUD has a long history of supporting rooftop solar and other distributed resources. We see 
rooftop solar, behind-the-meter battery storage and other distributed energy resources as 
important resources in our 2030 Zero Carbon Plan. As highlighted in the Plan, we expect 
rooftop solar resources to grow from about 240MW today to as much as 500-750MW by 2030 
and behind-the-meter batteries to reach 50-250 MW by 2030. The Plan calls for piloting, proving 
and scaling new technologies and business models that utilize customer assets to create virtual 
power plants, vehicle-to-grid applications and other flexible demand resources. As these 
programs are developed, they will be designed to offer benefits for the customer as well as for 
the grid.  
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The tariffs at which SMUD will buy and sell power to customers with rooftop solar and storage, 
play an important role in customersô decisions to invest in these technologies. However, tariff 
design and compensation levels for these resources are handled through our normal rate 
setting process that includes extensive stakeholder and public outreach. In addition, SMUD 
intends to offer a virtual net energy metering (or VNEM) program for income-qualified customers 
in the next rate setting process.  
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Executive summary  

SMUDôs goal to eliminate carbon emissions from our power supply by 2030 is more ambitious 
than already aggressive state mandates and is ahead of virtually all other utilities in the United 
States. Our 2030 Zero Carbon Plan is a flexible road map to achieve our zero carbon goal while 
ensuring all customers and communities we serve reap the benefits of decarbonization. 
 
For more than a half century, SMUD has focused on growing the amount of carbon-free 
electricity we provide to the Sacramento region. Construction of our Upper American River 
Project (UARP), a 688-MW hydroelectric system in the Sierra Nevada Mountains west of Lake 
Tahoe, began in 1957. Today, the UARP supplies 16% of our energy needs with low-cost, 
carbon-free electricity. With a range of other clean energy resources in our portfolio, SMUDôs 
energy supply is on average 50% carbon-free today. 
 
Itôs in our DNA to lead the way in carbon reduction. Weôve consistently set renewable energy 
and carbon reduction goals that are ahead of and more aggressive than state mandates. We set 
these aggressive goals because itôs the right thing to do. 
 
Having ambitious goals helped SMUD become the first large California utility to have at least 
20% of our energy come from renewable sources. We have a long list of notable firsts: The 
original green power pricing program for our customers, the first utility in California to make 
time-based rates standard for all customers and the first solar-powered electric vehicle charging 
station in the western United States. But we recognize these are not enough.  
 
Globally, 2016 and 2020 were the hottest years on record and California has witnessed first-
hand the devastating impacts of carbon on our climate, with devastating wildfires, rising 
temperatures and decreased snowpack. In 2018, SMUD set one of the most aggressive carbon 
reduction targets in the country with the goal of achieving net zero emissions by 2040, five years 
ahead of Californiaôs 2045 net zero goal. In July 2020, our Board of Directors declared a climate 
emergency and adopted a resolution calling for SMUD to take significant and consequential 
actions to become carbon neutral (net zero carbon) by 2030. The Board also directed SMUD 
staff to report by March 31, 2021 on clear, actionable and measurable strategies and plans to 
reach SMUDôs climate emergency goals. Rapidly advancing clean energy technology and a 
collaborative and inclusive approach to carbon reduction has allowed SMUD to set the even 
more ambitious goal of zero carbon by 2030, with the 2030 Zero Carbon Plan being our strategy 
to achieve that goal. 
 
Eliminating carbon emissions will deliver far-reaching benefits. Itôs the right thing to do for the 
environment, air quality, our children and grandchildren and for equity in communities that have 
traditionally been left out of decisions and discussions about carbon emissions. This ambitious 
goal puts the Sacramento Region on the map as an example to follow and a region where 
innovative, climate-friendly businesses want to be. 
 
We have a track record of setting game changing goals and achieving them. Our 2030 Zero 
Carbon Plan details how weôll get to zero without compromising reliability or affordability. It 
comes with a commitment to keep rate increases within the rate of inflation. While nine years is 
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an aggressive timeline, we know the clean energy and clean technology sectors and customer 
preferences will change significantly between now and 2030, so flexibility is central to our Plan.  
 
Going absolute zero carbon is a bold and ambitious goal -- one we believe we can and must 
achieve. We canôt get there with todayôs technology and we canôt get there alone. Thatôs why 
innovation and partnership are key pillars of the Plan. Working in partnership with our customers 
and community, government agencies, community leaders and organizations, business leaders 
and the business community, legislators, regulators and others, weôll help align resources and 
programs for maximum impact in all communities. We know, for example, that widespread 
adoption of customer-owned distributed energy resources like electric vehicles and rooftop solar 
will be key to achieving zero carbon. Making these technologies accessible to all customers will 
be a central focus of our program development efforts over the coming years.  

Our 2030 Zero Carbon Plan is our road map to eliminate carbon emissions from our electricity 

production by 2030 while maintaining a reliable and affordable service and partnering with 

our customers, communities and a wide-range of stakeholders on this journey.  

Our commitment to our customers and community  

As a community-owned, not-for-profit utility, our customers and community are at the heart of all 
we do. By pursuing zero carbon, weôre helping create a cleaner and healthier region for all. Our 
goal of zero carbon by 2030 is anchored in our longstanding commitment to provide safe and 
reliable power with rates among the lowest in California. We wonôt compromise on this 
commitment. 
 
Our customers, community and other partners are central to our vision and part of the solution 
to decarbonize our region. Their input and participation have helped us develop the 2030 Zero 
Carbon Plan. Ongoing communications and engagement with our customers and community 
will help ensure we continue to deeply understand their needs, which will be essential to 
enhance our programs to support zero carbon while meeting our customersô evolving 
preferences. Continuing to educate customers on the benefits of zero carbon and ways they can 
take action will also be critical to achieving our goal. 
 
SMUDôs zero carbon goal is best achieved by finding mutually beneficial solutions and we 
reaffirm our commitment to being inclusive, supporting regional innovation, clean tech jobs and 
attracting clean energy investments to the region through collaborative partnerships.  
 
We have an opportunity to bring together a wide-range of stakeholders ð businesses, elected 
officials, community leaders and organizations, think tanks, academia, regulators, start -ups, 
native tribes, venture capitalists and others to align resources for maximum impact. Weôll 
partner with others to develop technology, healthy ecosystems, find innovative sources of 
funding and develop new business models. We will also need to work closely with regulators 
with respect to climate-friendly policies and regulations that encourage electrification in the 
building and transportation sectors, which are currently the largest emitters of 
carbon/greenhouse gases in California. 
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SMUD is committed to achieving our zero carbon goal in an inclusive way that leaves no 
communities behind. For decades, SMUD has supported low-income customers with innovative 
programs to make energy efficiency and other technologies accessible. In 2016, SMUD 
introduced additional energy saving pilots which expanded our reach and helped thousands of 
income qualif ied customers adopt carbon reduction measures in their homes and reduce their 
overall energy bill burden. Measures included replacing gas appliances with electric appliances, 
installing rooftop solar systems, insulation, heating and cooling systems, and lighting and/or 
other weatherization improvements. Weôll continue to re-examine our programs and pilots to 
tailor them to supporting our goal and our customersô needs in all segments.  
 
Our Sustainable Communities Initiative helps bring environmental equity and economic vitality 
to all communities in our service area, with special attention given to historically under -
resources neighborhoods. We believe in the ability to make a greater collective community 
impact through partnerships. Through our Sustainable Communities Initiative, we collaborate 
with private industry, government agencies and nonprofits to invest in and implement programs 
that provide equitable access to indicators of sustainable community success, with a focus on 
social wellbeing, healthy environment, prosperous economy and mobility.  
 
Weôre looking at other creative ways to support investment in underserved communities, 
including partnerships with financial institutions and other businesses and pursuing foundation 
and private investments to support decarbonization programs.  
 
Weôll continue working with our business customers to identify partnership opportunities to align 
resources, test technology, electrify buildings and transportation. Together, weôll develop 
tailored programs and pilots, while exploring co-development of new technologies and solutions. 
We plan to partner to seek funding for new initiatives that can help our region decarbonize faster 
and at lower cost. 

 
Policy makers and regulators play an incredibly important role in shaping our zero carbon future. 
We plan to work collaboratively to promote cost-effective measures to reduce carbon emissions 
and support policy that encourages carbon reduction. Weôll also work with government agencies 
to seek funding opportunities for new technologies and solutions that support SMUDôs research 
and development efforts.  
 
We have a history of partnering with our community and are excited to have broad support from 
our customers and community for our commitment to eliminating carbon from our power supply.  
We will build on what weôre already doing ï leading by example and engaging members of our 
community and industry ï and together we can create and work toward a shared vision for the 
future. Weôll continue to empower our communities to work with us to make sure Sacramento 
communities are livable, resilient and ready for a low-carbon future. 
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Community benefit 

 
 

The road to zero: Four focus areas  

As a community-owned, not-for-profit utility, our customers and community are at the heart of all 
we do. By pursuing zero carbon, weôre helping create a cleaner and healthier region for all.  
Our goal of zero carbon by 2030 is anchored in our longstanding commitment to provide safe 
and reliable power with rates among the lowest in California. We wonôt compromise on this 
commitment.  
 
Our customers, community and other partners are central to our vision and part of the solution 
to decarbonize our region. Their input and participation have helped us develop the 2030 Zero 
Carbon Plan. Ongoing communications and engagement with our customers and community 
will help ensure we continue to deeply understand their needs, which will be essential to 
enhance our programs to support zero carbon while meeting our customersô evolving 
preferences. Continuing to educate customers on the benefits of zero carbon and ways they can 
take action will also be critical to achieving our goal.  
 
SMUDôs zero carbon goal is best achieved by finding mutually beneficial solutions and we 
reaffirm our commitment to being inclusive, supporting regional innovation, clean tech jobs and 
attracting clean energy investments to the region through collaborative partnerships.  
 
We have an opportunity to bring together a wide range of stakeholders ð businesses, elected 
officials, community leaders and organizations, think tanks, academia, regulators, start -ups, 
native tribes, venture capitalists and others to align resources for maximum impact. Weôll 
partner with others to develop technology, healthy ecosystems, find innovative sources of 
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funding and develop new business models. We will also need to work closely with regulators 
with respect to climate-friendly policies and regulations that encourage electrification in the 
building and transportation sectors, which are currently the largest emitters of 
carbon/greenhouse gases in California. 
 
Our 2030 Zero Carbon Plan is a road map with the flexibility needed to adjust to changing 
technology and customer preferences to completely eliminate the use of fossil fuels in our 
electricity production by 2030. With the clean energy technology in our power supply today, we 
expect to be able to reduce our carbon emissions by 90%, without compromising reliability or 
our low rates. Eliminating the last 10% will be more challenging and will  require SMUD to take 
bold actions and pioneer new game-changing technologies. 
 
To achieve zero carbon, weôre focused on four main areas: 
 

¶ Natural gas generation repurposing. Eliminating greenhouse gas emissions from our 
power plants is essential to reach our goal of zero carbon. Weôre focused on reimagining 
our existing generation portfolio to eliminate greenhouse gas emissions through 
retirement, re-tooling and using renewable fuels. 

 

¶ Proven clean technologies, which are carbon-free technologies available today, 
including solar, wind and geothermal energy and battery storage. Weôll significantly 
expand our investments in these technologies and adjust our plan as we progress in  the 
other three areas. 
 

¶ New technologies and business models, which are technologies that are either 
currently unknown or are not ready for large-scale adoption due to price, reliability or 
other factors. Weôll launch pilot projects and programs to test and prove new and 
emerging technologies and develop paths for prioritizing technology adoption and 
scaling. 
 

¶ Financial impact and options. Weôre focused on making sure achieving our zero 
carbon goal is possible at a reasonable cost that minimizes rate increases for our 
customers. Weôll do that by identifying savings and pursuing partnerships and grants that 
support the Plan. 
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Weôre committed to eliminating carbon emissions in our power supply while recognizing 
flexibility is needed to adapt as new technology emerges, costs decline and our customers 
adopt more distributed energy resources and other technology. While pursuing each of the four 
areas will be important through 2030, activities may accelerate or decline in individual areas 
based on overall progress and advancements in specific areas. 
 
Natural gas generation repurposing 

Our gas power plants provide low-cost, reliable energy. While recent investments mean 
SMUDôs Cosumnes Power Plant is the most efficient combined cycle gas plant in California, 
today our gas plants are our main source of greenhouse gas emissions, so retiring and/or 
refueling them is a significant part of how weôll reach zero emissions. We looked at a variety of 
options in developing our 2030 Zero Carbon Plan.  
 
We believe our gas power plants can continue to play a vital role to support reliability without 
emitting greenhouse gases. By retooling two of our plants from constant operations to become 
more flexible peaking units, we can drastically reduce their use and carbon emissions while 
maintaining most of their capacity. Weôre targeting operating them on biofuels such as 
renewable gas from landfills, biodiesel or other renewable sources when theyôll need to operate 
for reliability. 
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Our Campbell and McClellan gas plants are located in areas already affected by air pollution. 
Modifying or retiring these plants will bring air quality benefits to these historically under-
resourced communities because theyôre located in areas of SMUDôs territory with some of the 
highest environmental sensitivity scores. Based on our studies to date, we believe we can retire 
McClellan in 2024 and Campbell in 2025 and replace them with proven clean technologies. 
Final decisions about the retirement of these plants will be based on additional reliability studies 
and discussions and engagement with the community.  
 
Our Plan, which includes retiring two power plant and retooling other, will reduce our emissions 
and improve air quality in Sacramento. Below is the summary of our plan to retire, retool and 
minimize the use of natural gas at our plants. 
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Power Plant  Generator Type  Unit  
Capacity 

(MW) 
Fuel Source  

Sacramento Power 
Authority at Campbell Soup 

Retired* 

McClellan Gas Turbine Retired* 

Central Valley Financing 
Authority at Carson Ice 

Combustion Turbine 1 50 Biofuels** 

Steam Turbine 2 Retired 

Combustion Turbine 3 50 Biofuels** 

Sacramento Cogeneration 
Authority at Procter & 
Gamble 

Combustion Turbine 1 50 Biofuels** 

Steam Turbine 2 Retired 

Combustion Turbine 3 50 Biofuels** 

Simple Cycle Peaking 4 50 Biofuels** 

SMUD Financing Authority 
at the Cosumnes Power 
Plant 

Steam Turbine 1 207 Waste Heat 

Combustion Turbine 2 207 Biofuels** 

Combustion Turbine 3 207 Biofuels** 

*Final generator configurations are pending reliability assessment. 

**Final 2030 fuel mix is to be determined. Dependent on options available and may include one or more of the 

following: hydrogen, biogas, renewable natural gas, biofuels. 

 
Proven clean technologies 

Proven clean technologies are the relatively mature zero emission technologies available in the 
market today and have demonstrated reliability and cost benefits. Along with reimagining our 
natural gas power plants, proven clean technologies are the foundation of this Plan and we 
expect theyôll help reduce our carbon emissions by about 90% by 2030, far exceeding the 
regulatory and legislative mandates in place today. 
  
Proven clean technologies include utility-scale wind, solar, batteries, hydroelectric power, 
biomass, geothermal, as well as customer-owned solar and battery storage. Our Zero Carbon 
Plan includes a significant increase in investments proven clean technology over the next nine 
years, by SMUD and our customers. 
 
Utility-scale investments (2021-2030)  

¶ Local solar: 1,100 to 1,500 MW  

¶ Regional Solar: 100 MW 

¶ Local battery storage: 700 to 1,100 MW  
¶ Wind (various locations): 390 to 590 MW  

¶ Geothermal (various locations): 100 to 220 MW 
 
These utility-scale investment ranges are based on 
current and expected market conditions and costs for 
new technologies, recognizing market conditions can 
change quickly, impacting resource availability and 
costs. External market factors such as changes in 
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California and western U.S. electricity market rules also play an important role in resource 
adoption, as do legislative and regulatory changes. If emerging technologies develop faster than 
expected, we will adjust our proven clean technology strategy accordingly. Similarly, if costs for 
new technologies decline slower than expected or if promising research areas donôt yield the 
expected results, we may need to scale up our investments in other areas. 
 
Customer-owned adoption of solar and storage (2021-2030)  

¶ Customer rooftop solar: 250 to 500 MW  

¶ Customer battery storage: 50 to 250 MW 
 

We recognize our customersô investment in rooftop solar and battery technologies depend to a 
large extent on costs as well as overall customer sentiment about zero-carbon technologies. 
Investment estimates are based on todayôs forecast of probable adoption rates and the ranges 
reflect the uncertainty of costs associated with these systems over the next decade.  
 
To safeguard reliability, itôs also important that SMUD maintains a diverse resource portfolio that 
reflects different generation technologies and geographic diversity. So, our Plan includes 
intermittent renewable energy such as wind and solar as well as energy storage and geothermal 
resources that support reliability. 
 
New technologies and business models 

Emerging technologies play a critical role in our Plan, specifically to eliminate the remaining 
10% of carbon emissions. Weôll look to emerging distributed energy resource options and large-
scale new technology innovations. This includes focusing on new applications for customer -
owned distributed energy resources by assessing the attractiveness, costs and reliability of 
emerging technologies and business models. After launching and evaluating pilot programs and 
projects we will evaluate, prioritize and scale the technologies and programs we expect will 
have the largest impact reducing carbon in our 2030 resource mix, especially in terms of short 
duration generation capacity. To that end, weôre focused on four main areas of technology:  
 
¶ Electrif ication.  

¶ Education and demand flexibility.  

¶ Virtual power plants (VPP) and vehicle-to-grid technology (V2G).  

¶ New grid-scale technologies. 
 
Taken together, we expect customer-owned resources and SMUD customer-focused programs 
will contribute between 360 and 1,300 MW of capacity to our grid by 2030, depending on the 
rate of customer adoption and the success of the programs and technologies we develop. 
 
Electrification  

Electrif ication of buildings and vehicles is a priority for SMUD today to support the 
decarbonization of these sectors, which are the largest carbon emitters in California. Our 2030 
Zero Carbon Plan continues to prioritize electrification of transportation as well as new and 
existing buildings. In addition to piloting innovative electrification programs, weôll continue to 
engage under-resourced and low-income communities to achieve bill savings and ensure 
access to clean technologies. Examples of potential programs include:  
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¶ Electrifying multi-family homes, schools, 
commercial buildings, and under-resourced 
communities.  

¶ New construction smart homes.  

¶ Financing options.  
¶ Turnkey EV charging solutions for residential and 

commercial properties.  

¶ Incentives for used EVs.  
 
Learnings from these pilot programs will help us identify the ones to scale. Pursuing external 
grants to help make these initiatives more affordable for all customers, weôll also advocate for 
regulatory changes and seek to collaborate regionally to accelerate the adoption of zero carbon 
technologies. 
 
Weôre on an important journey with our customers and itôs important to help ensure our 
customers understand the actions they can take to help support decarbonizing our region. 
Through pilot programs aimed at flexible energy use, we can help customers reduce their 
energy usage and bills at times when the stress on our grid is the highest. These types of 
universal customer programs reduce carbon emissions without requiring customers to spend 
money on advanced technologies. If successful, weôll scale our flexible demand programs as a 
lower cost alternative to large solutions such as utility-scale battery storage.  
 
Customers will also have options to participate in programs that leverage the advanced and 
automation capabilities of their own devices, such as thermostats and electric vehicles, for 
deeper bill and carbon savings. We expect to develop about 165 MW of flexible load programs 
by 2030, but more could be possible as our programs continue to evolve to leverage advancing 
technology. 
 
Virtual power plants (VPP) and vehicle-to-grid technology (V2G) 

These programs seek to optimize the operation of our customersô equipment and distributed 
energy resources, balancing customer and grid needs to maximize benefits for both, while 
compensating customers for the energy they supply into SMUDôs grid for use by other 
customers.  
 
A virtual power plant consists of many small devices often owned by customers and located at 
their homes and businesses. When operated and managed together in a coordinated way, they 
can become an alternative to a conventional utility-scale power plant. VPPs can include electric 
vehicles, batteries, thermostats and electric water heaters. By aggregating their capacity and 
flexibility, a VPP can mimic a power plant and provide services that help reduce electric peak 
demand during hot summer days or cold winter nights, potentially reducing the need for SMUD 
to build or buy other resources freeing resources to more aggressively invest in renewable 
energy. 
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We will launch several VPP pilot programs between 2021 and 2024 to demonstrate and test 
their reliability, cost and value compared to alternative resources. This will inform selection of 
the best model for bringing VPPs to scale between 2025 and 2030. Our goal is to develop a 
flexible program where customers can bring a variety of devices that we use as one VPP to help 
reduce demand during key times of the year. Our approach will include working with third -party 
providers to jointly test VPP programs that can offer grid services such as resource adequacy 
and short-term energy.  
 
Vehicle-to-grid technology is a key area of VPP innovation. Electric vehicle batteries can be 
connected to the grid to help stabilize the grid by either providing energy to the grid during 
periods of very high electric demand or by taking a portion of surplus renewable energy 
available on the electric grid to charge the grid-connected vehicle. We anticipate vehicle-to-grid 
advancements will offer some of the benefits of stationary battery storage without the added 
investment of a separate stationary battery. 
 
New grid-scale technologies 

While retiring and retooling our gas plants will drastically reduce emissions, the use of natural 
gas will not be completely eliminated unless we identify sufficient amounts of renewable fuels or 
develop alternative generation sources. Our initial studies indicate about half of our fuel needs 
after retooling can be met with renewable natural gas that we already have under contract. 
Additional fuel sources or technical advancements are necessary to close the remaining gap 
and fully eliminate our greenhouse gas emissions. Weôre looking at several options to address 
this: 
 
¶ Biofuels and other clean fuels, including renewable natural gas, green hydrogen, 

biodiesel and ethanol. 

¶ Long duration storage which could include technologies such as flow batteries, thermal 
storage and liquid air energy storage. 

¶ Carbon capture and sequestration, including the Allam-Fetvedt cycle to assess the 
feasibility of this and similar technologies in the Sacramento region. 

¶ Pumped storage hydro using our existing UARP dams and hydroelectric facilities. 
 
This research and the ability to secure sufficient volumes of biofuels will allow us to scale up the 
most promising technologies. Weôll continue to evaluate and seek innovative options as new 
technologies emerge. 
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Financial impacts and options 

SMUDôs rates are significantly lower than those of neighboring utilities and are among the 
lowest in California. We believe eliminating carbon emissions from our power supply by 2030 is 
achievable with rate increases that donôt exceed the rate of inflation, which is consistent with 
California utility rate increases over the past 25 years. While these low rate increases are 
achievable, they will be challenging to achieve.  
 
Weôve identified the need for between $50 and $150 million in sustained and ongoing savings to 
help offset the costs of our Plan, which weôll deliver through operational savings and pursuing 
partnerships and grants. We expect to work closely with community organizations, industry 
partners, government agencies and regulators to jointly develop and finance innovative 
solutions and pave the way for cost reductions in new and emerging clean technologies. 
 
Cost of SMUDôs electricity supply 2020-2030, including Zero Carbon portfolio costs 

 
 
The estimated costs and rate impacts discussed in this section represent one possible outcome 
based on our current expectations for market developments and costs. There are many factors 
that could cause the costs for achieving our zero carbon goals to go higher or lower than our 
initial estimates presented here. For example, if costs for technologies such as solar and battery 
storage decline faster or more significantly than expected, we may be able to accelerate the 
pace of our carbon reduction efforts without sacrif icing affordability. Conversely, if costs are 
higher than expected or if some technologies fail to deliver on their projected potential, the 
overall pace and choices of technologies may need to be adjusted. We expect to revisit the 
2030 Zero Carbon Plan regularly to adjust as necessary to these changing factors.  
 

2030 zero carbon action plan 

Our initial analysis indicates SMUD can reach zero carbon by 2030, while recognizing that there 
are a number of unknowns and risks and weôll adjust our Plan as technology, customer adoption 
and other factors change. While the specifics of our long-term activities to support 
decarbonization will be adjusted based on what we learn through the early implementation of 
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our Plan and the results of our research and pilot programs, we have a number of priorities for 
the first year of the Plan as summarized in the table below. 

Year 1 Zero Carbon Plan implementation priorities 

Implement plan for the Natural Gas Generator Repurposing Strategy, including 

¶ Perform detailed studies of reliability, economics and environmental impacts of retiring 
McClellan and Campbell. 

¶ Research new utility-scale technologies, fuels and options. 
 

Implement plan for the Proven Clean Technology Strategy, including: 

¶ Conduct locational analysis, system impact study and economic valuation and solicit 
counterparty offers. 

¶ Study strategic new technology options complementing the Natural Gas Generator 
Repurposing Strategy. 

¶ Explore delivery options for out-of-area renewables. 
¶ Develop and issue competitive solicitation for new proven clean technology projects.  

 

Implement plan for New Technology and Business Models Strategy, including: 
¶ Perform information technology system upgrades to enable DERs and VPPs. 

¶ Include DERs in operations, distribution and grid planning processes. 

¶ Launch new customer-partner pilot programs for VPP Involving thermostats, EVs, rooftop 
solar and batteries. 

¶ Launch pilots for behavioral demand response ñFlex Alertò, EV managed charging and 
vehicle-to-grid demonstrations. 

 

Evaluate the 2030 Zero Carbon Plan for NERC reliability standards, system adequacy 
requirements, operational reliability requirements, and new reliability services contributions.  

Assess system adequacy and reliability impacts, including: 

¶ Evaluate operational reliability requirements to manage the variability of solar and wind 
generation. 

¶ Evaluate grid reliability services contribution from virtual power plants, distributed energy 
resources, demand response and load flexibility. 

¶ Perform detailed studies of sub-transmission system impacts from the re-tooling of the 
Carson plant. 

Set internal goals for operational efficiencies needed to manage risks to rate impacts.  

Organize grant capture team to proactively seek opportunities for funding partnerships and 
research with manufacturers, vendors, government agencies, utilities and research institutions. 

Engage government, agencies and policy makers 

¶ Brief policymakers on the 2030 Zero Carbon Plan. 
¶ Advocate for and support electrification policies. 

¶ Support citiesô and county General Plans and Climate Action Plans. 

¶ Connect with federal agencies and policy makers on climate action and our 2030 Zero 
Carbon Plan. 

Identify new workforce skills needed to support zero carbon technologies. 
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Year 1 Zero Carbon Plan implementation priorities 

Develop and implement a comprehensive regional communications, marketing, outreach and 
educational effort. 

High-level summary of the key elements and actions in our 2030 Zero Carbon Plan.  
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Introduction  

In July 2020, Sacramento Municipal Utility Districtôs (SMUDôs) Board of Directors adopted a 
climate emergency declaration, prompting SMUD to develop a bold and ambitious plan for 
reaching zero carbon by 2030 while ensuring we continue to provide safe, reliable, affordable 
and inclusive power to our customers and community. This 2030 Zero Carbon Plan is a flexible 
road map to eliminate greenhouse gas emissions (GHG) from our power supply by 2030. It was 
developed following completion of several technical studies. 
 
We have identif ied investments in local solar and large-scale batteries as well as a plan to 
repurpose and retire our natural gas power plants. We can achieve our goals most effectively 
through customer partnerships that embrace more distributed energy resources (DERs). Our 
studies found that new technologies and renewable fuels are needed to achieve our goals most 
cost-effectively.  
 
This Plan was developed in collaboration with our stakeholders through several events and 
public meetings between December 2020 and March 2021. As we implement this flexible plan, 
weôll continue seeking inputs and ideas from our customers, community and other stakeholders.  
 
This report is organized as follows: 
 

¶ SMUDôs carbon reduction journey is a retrospective look at the work SMUD has 
done so far to reduce our carbon footprint. 

¶ Building resilient customers and communities is a snapshot of the work SMUD has 
undertaken to support under-resourced communities and low-income customers. 

¶ A history of planning for the future is a brief summary of  our previous long-term plan 
and aspects weôre building upon in this 2030 Zero Carbon Plan.  

¶ The Energy system overview provides a snapshot of our current energy delivery 
system, which is the foundation that weôll build our 2030 strategies upon. 

¶ Then, we focus on the development of our 2030 Zero Carbon Plan. This includes an 
overview of our 2030 Zero Carbon Plan, our public consultation process and 
describes the plan structure.  

¶ Our plan is divided into four strategies ï natural gas generation repurposing, proven 
clean technologies, new technology and business models and finance ï that 
make up our flexible road map to eliminate GHGs from our power supply by 2030. 

¶ Implementation of our plan will require close coordination with local, state and federal 
regulations. Our government affairs strategy provides a plan to ensure weôre closely 
coordinated with many governing partners. 

¶ Our report concludes with our Action plan and risk mitigation strategy. 
 

About SMUD 

SMUD is a community-owned, not-for-profit utility that generates, transmits and distributes 
electricity. SMUD began serving Sacramento in 1946 and is now the nationôs 6th-largest 
community-owned electric utility, serving a population of over 1.5 million people and providing 
services to about 640,000 residential and commercial customers. Our service territory is nearly 

https://www.smud.org/en/Corporate/About-us/News-and-Media/2020/2020/SMUD-Board-of-Directors-adopts-climate-emergency-declaration
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900-square-miles and includes Californiaôs capital city, most of Sacramento County and small 
slices of Placer and Yolo counties.  

Our vision is to deliver clean energy with zero carbon emissions while maintaining our 

commitment to reliable service, sustainable communities and affordable rates.  

As a community-owned utility, SMUD is governed by a 7-member Board of Directors elected by 
voters to serve 4-year terms. Our Board of Directors determines policy direction and appoints 
our Chief Executive Officer & General Manager, who is responsible for SMUDôs day-to-day 
operations. 
 

Climate change  

Temperatures around the world are rising and 2020 tied with 2016 as the hottest years on 
record. 1 Climate science has shown that fossil fuel combustion and land use changes disrupting 
carbon sinks2 have greatly increased atmospheric concentrations of GHGs, resulting in climate 
change and a wide range of cascading impacts to ecosystems and economies around the 
world. The changing climate is already impacting SMUDôs operations, employees, customers, 
communities and plans for the future. 
 
Locally, the impacts of climate change 
include extreme heat, droughts, 
wildfires, flooding, species loss, rising 
sea levels and human displacement. 
Research suggests that the number of 
extreme heat days (days when the 
highs exceed 95°F) in the Sacramento 
Valley will increase and, by the end of 
the century, could include four months 
each year.3 Rising temperatures are 
anticipated to impact the productivity of 
nearly 20% of our regionôs workforce 
that work in high climate risk 
industries, such as manufacturing, 
construction and agriculture. These 
industries may experience labor 
productivity decreases between 1% 
and 2.2% by the late century. 4  
 

 
1 https://www.noaa.gov/news/2020-was-earth-s-2nd-hottest-year-just-behind-

2016#:~:text=It's%20official%3A%202020%20ranks%20as,an%20analysis%20by%20NOAA%20scientists .  
2 Carbon sinks that occur in nature include plants, soil and the ocean, which naturally absorb atmospheric carbon.  
3 Risky Business Project. From Boom to Bust? Climate Risk in the Golden State. April 2015. Available online: 

https://riskybusiness.org/site/assets/uploads/2015/09/California-Report-WEB-3-30-15.pdf. Last access: 05 Jan. 2021. 
4 ibid 

Figure 1. Impact of climate change on human health 

Source: Federal Centers for Disease Control & Prevention 

 

https://www.noaa.gov/news/2020-was-earth-s-2nd-hottest-year-just-behind-2016#:~:text=It's%20official%3A%202020%20ranks%20as,an%20analysis%20by%20NOAA%20scientists
https://www.noaa.gov/news/2020-was-earth-s-2nd-hottest-year-just-behind-2016#:~:text=It's%20official%3A%202020%20ranks%20as,an%20analysis%20by%20NOAA%20scientists
https://riskybusiness.org/site/assets/uploads/2015/09/California-Report-WEB-3-30-15.pdf
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In the past, correlation in historical weather patterns, such as average temperatures or 
snowpack, could be used as reasonable predictors of customer electricity load and generation 
from SMUDôs Upper American River Project (UARP) hydroelectric system. However, weôre in a 
period of uncertainty where historical data is no longer a reliable indicator of the future. 
Prolonged droughts and lower-than-average snowpack results in less water available to 
generate hydroelectric power, which is one of the cleanest and most economical power sources 
we have. These challenges also present opportunities to accelerate our pursuit of  sustainable, 
resilient and cost-effective solutions. SMUD is committed to evolving our operations and 
business practices to keep pace with these changes.  
 

Climate emergency  

In recognition of the severity of the global climate emergency, in July 2020, SMUDôs Board of 
Directors adopted a Climate Emergency Declaration requiring SMUD to work toward our most 
ambitious carbon reduction goal ð carbon neutrality in our electric power supply by 2030. 
Through the declaration, the Board acknowledged a climate emergency within its jurisdiction 
and signaled that: 
 
¶ The planning process will be open, transparent and will be explored in a public process 

with the Board. 

¶ SMUD will collaborate with local cities, counties, agencies, businesses and other 
organizations. 

¶ SMUD affirms its commitment to environmental justice principles and leadership through 
our Sustainable Communities Initiative. 

¶ SMUD has made a strong commitment to find additional opportunities to accelerate 
decarbonization. 

¶ By March 31, 2021, the CEO & General Manager will report on clear, actionable and 
measurable strategies and plans to reach SMUDôs climate emergency goals. 

 
Our accelerated carbon reduction journey builds on previous efforts and our latest resource 
plan: the 2040 Clean Energy Plan, which was accepted by the California Energy Commission 
(CEC) in 2019. Rapidly advancing clean energy technology and a collaborative and inclusive 
approach to carbon reduction has allowed SMUD to set the even more ambitious goal of zero 
carbon by 2030, with this 2030 Zero Carbon Plan being our strategy to achieve that goal.  
 
To achieve our 2030 zero carbon goal, we must address our reliability needs, for which new and 
emerging technologies such as energy storage, flexible load, carbon capture and storage and 
renewable gas technologies will be needed. Weôll also need to increase investment in new clean 
energy supplies, new and emerging technology and pursue new business models and 
partnerships.  
 

Global efforts to decarbonize energy supply  

This Plan lays out an aggressive, flexible and inclusive clean energy pathway, with a goal of 
zero carbon that SMUD cannot and should not achieve alone. By working with other pioneering 
utilities, governments, businesses, agencies, community leaders and organizations, academia, 
start-ups and others, we will align resources to maximize carbon emission reductions with broad 

https://www.smud.org/en/Corporate/About-us/News-and-Media/2020/2020/SMUD-Board-of-Directors-adopts-climate-emergency-declaration
https://www.smud.org/-/media/Documents/Corporate/Environmental-Leadership/Integrated-Resource-Plan.ashx
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and long-lasting impact. Our 2030 Zero Carbon Plan is part of a growing body of work thatôs 
necessary to combat this climate change emergency. As part of our climate emergency, our 
Board set a goal of achieving carbon neutrality by 2030.  
 
Other, smaller utilities, such as City Light (Seattle) and the San Francisco Public Utilities 
Commissionôs Hetch Hetchy Power System (City and County of San Francisco) have already 
achieved carbon neutral operations. Both utilities have resource portfolios built around access to 
large swaths of hydroelectric power. At City Light, over 80% of delivered power is generated 
from hydroelectricity and Hetch Hetchy, 100% is from hydroelectricity.5,6 Hetch Hetchy does 
have a small amount of non-hydro renewable generation, representing about 2% of the system 
(11 megawatt (MW) of solar, wind, and biogas). But, for utilities without access to significant 
hydro resources, like SMUD, achieving carbon neutrality will not be as straightforward. As 
shown in Table 1, SMUDôs carbon reduction goals are among the most ambitious globally. More 
details are available in Appendix D: Global energy decarbonization efforts. 
 
Table 1. Global carbon neutrality and net zero goals 

Location  
Target 
Year 

GHG Reduction Goal  

SMUD 2030 Carbon neutrality 

Sacramento County 2030 Carbon neutrality 

Puget Sound Energy 2030 Net zero GHG (carbon neutrality by 2045) 

Lincoln Electric (Nebraska) 2040 Net zero GHG 

Portland General Electric 2040 Net zero GHG 

California 2045 Carbon neutrality 

LADWP 2045 100% renewable electricity 

Sweden 2045 Net zero GHG  

Arizona Public Service Electric 2050 100% carbon free electricity 

Madison Gas & Electric 2050 Net zero GHG 

Ameren 2050 Net zero GHG 

PSE&G 2050 Net zero GHG 

Dominion 2050 Net zero GHG 

Southern Company 2050 Net zero GHG 

Orlando Utility Commission 2050 Net zero GHG, proposes carbon offsets for EVs 

Alliant (Wisconsin) 2050 Net zero GHG, allows carbon offsets 

Entergy 2050 Net zero GHG, allows carbon offsets 

Duke Energy 2050 Net zero GHG, allows carbon offsets 

DTE 2050 Net zero GHG, allows carbon offsets 

Consumers Energy 2050 Net zero GHG, allows carbon offsets 

 

 
5 https://www.seattle.gov/city-light/energy-and-

environment#:~:text=Over%2080%25%20of%20the%20power,Skagit%20and%20Pend%20Oreille%20Rivers.&text=*

City%20Light%20does%20not%20have,in%20its%20power%20supply%20portfolio . Last Accessed: 24 March 2021 
6 https://sfwater.org/modules/showdocument.aspx?documentid=16653. Last Accessed: 24 March 2021  

https://www.seattle.gov/city-light/energy-and-environment#:~:text=Over%2080%25%20of%20the%20power,Skagit%20and%20Pend%20Oreille%20Rivers.&text=*City%20Light%20does%20not%20have,in%20its%20power%20supply%20portfolio
https://www.seattle.gov/city-light/energy-and-environment#:~:text=Over%2080%25%20of%20the%20power,Skagit%20and%20Pend%20Oreille%20Rivers.&text=*City%20Light%20does%20not%20have,in%20its%20power%20supply%20portfolio
https://www.seattle.gov/city-light/energy-and-environment#:~:text=Over%2080%25%20of%20the%20power,Skagit%20and%20Pend%20Oreille%20Rivers.&text=*City%20Light%20does%20not%20have,in%20its%20power%20supply%20portfolio
https://sfwater.org/modules/showdocument.aspx?documentid=16653
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Engaging with our under -resourced  communit ies 

Climate change is a critical public health issue which disproportionately impacts our under-
resourced communities. The 2030 Agenda for Sustainable Development, adopted by all United 
Nations Member States in 2015, provides a shared blueprint for peace and prosperity, now and 
into the future. It includes 17 sustainable development goals, which are an urgent call for action 
by all countries in a global partnership. They recognize that ending poverty and other 
deprivations go hand-in-hand with strategies that improve health and education, reduce 
inequality and spur economic growth ï all while tackling climate change and working to preserve 
our oceans and forests.7 Similarly, the United Nations Declaration on the Rights of Indigenous 
Peoples recognizes that indigenous knowledge, cultures and traditional practices contributes to 
sustainable and equitable development and proper management of the environment . These 
global agreements have relevance to SMUD, our operations, our employees and our customers. 
 
Closer to home, our under-resourced communities lack equitable access to many essential 
community components that we attribute with a high quality of life, including living wages and 
training opportunities, affordable housing, access to transportation and connectivity, health care 
access, nutrition, education opportunities, computer and internet access and a healthy 
environment. Our neighbors in these communities feel the physical impacts of climate change 
more acutely than wealthier communities while bearing little responsibility for the crisis, and 
history has shown that these communities often suffer unintended consequences when new 
social policies or strategies are introduced.  
 
Involvement of all our communities is foundational to this plan and we recognize that, too often 
under-resourced communities are excluded from the process and conversation when goals and 
implementation plans are developed. SMUD recognizes the importance of partnering with all the 
communities we serve. We commit to reaching impacted communities as we work toward our 
goal of zero carbon. 
 
If designed well and with citizens and communities in mind, climate action can avoid green 
gentrif ication and displacement and can help address some of the pre-existing social and 
economic inequalities in our region. Additionally, collaborative reexamination of indigenous 
practices that support healthy ecosystems can also help us build a more resilient region. The 
strategy for one city, one neighborhood, or even a single facility will not be a one-size fits all 
solution. Weôre committed to engaging all our community members so they may participate in 
building a plan that supports their communityôs vision for the future and may fully understand 
potential impacts of the plan.  

 
7 For a full list of the UNôs sustainable development goals, see Appendix B. 
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SMUDõs carbon reduction journey  

For several decades, SMUD has been recognized nationally and internationally for our 
environmentally conscious and innovative renewable power and energy efficiency programs. 
Our commitment to zero emission and low GHG resources dates back decades, and in fact, 
began with the development of the UARP hydroelectric project in 1957. We continued clean 
energy leadership as we developed one of the first utility-scale solar photovoltaic power plants 
in 1984; our first solar-powered electric vehicle (EV) charging station in 1992 and our first 
community targeting net-zero energy in midtown Sacramento.8 
 
SMUD strives to provide our customers with a sustainable power supply, which is defined as 
one that reduces SMUDôs GHG emissions while assuring reliability of the system, minimizing 
environmental impacts on land, habitat, water quality, air quality and maintaining affordable 
rates relative to other California utilities. Our Board sets policy direction to for our sustainable 
power supply through Strategic Direction ï 9 Resource Planning. The full text of SD-9 can be 
viewed here. 
 
In the 1990s, we were already buying renewable energy from wind, geothermal and biomass 
sources. By 1997, we were offering our first voluntary green pricing program, Greenergy®, to our 
customers. And in 2001, we established our first renewables portfolio standard (RPS), with a 
combined energy supply goal for our RPS and Greenergy program of 12% by 2006 and 23% by 
2011.9 By 2008, we established a separate RPS goal of procuring 20% of our retail electricity 
sales from renewables by 2010. SMUD was the first large community-owned utility in California 
to achieve a 20% RPS goal, and has continued to grow our portfolio of non-emitting resources 
over the past decade, reaching 33% in 2020. 
 
Our commitment to addressing climate change was brought to the forefront in 2003 when, as a 
precursor to setting GHG reduction targets, SMUD became the first utility to certify our 
emissions inventory (2002) under the newly f ormed California Climate Action Registry.10 Soon 
after, we were one of the first utilities to support the passage of Assembly Bill 32, Californiaôs 
landmark climate change legislation. In 2008, we committed to reducing our emissions by 90% 
below our 1990 levels by 2050, exceeding the state target of 80% below 1990 levels by 2050. 
And in 2009, we received the first Climate Change Leadership Award from the Association of 
Climate Change Officers. Weôve continued to exceed our goals and expect to be nearly 15% 
below our 2020 GHG emissions goal.11  
 
Historically, energy efficiency programs have significantly contributed to SMUDôs carbon 
reduction efforts. Helping our customers use less electricity has effectively offset increasing 
demand, managed peak energy use and helped customers save on their utility bills. With growth 

 
8 For more information on our net-zero energy community in Midtown Sacramento, see 

https://www.youtube.com/watch?app=desktop&v=fW2YtZ1eDl8. Last Accessed: 24 March 2021. 
9 https://www.smud.org/-/media/Documents/Going-Green/PDFs/SMUD-RPS-Guidebook---FINAL-1.ashx. Last 

accessed: 14 December 2020. 
10 http://www.caclimateregistry.org/wp-content/plugins/carrot/carrot_reports/sacramento-municipal-utility-district-2002-

ca.pdf last accessed 16 December 2020. 
11 Emissions values take some time to finalize. 2020 emissions values wonôt be finalized until Summer 2021. 

https://www.smud.org/-/media/Documents/Corporate/About-Us/Board-Meetings-and-Agendas/2018/Oct/Policy-SD-9.ashx
https://www.youtube.com/watch?app=desktop&v=fW2YtZ1eDl8
https://www.smud.org/-/media/Documents/Going-Green/PDFs/SMUD-RPS-Guidebook---FINAL-1.ashx
http://www.caclimateregistry.org/wp-content/plugins/carrot/carrot_reports/sacramento-municipal-utility-district-2002-ca.pdf
http://www.caclimateregistry.org/wp-content/plugins/carrot/carrot_reports/sacramento-municipal-utility-district-2002-ca.pdf
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in renewable energy supplies and the imperative to reduce carbon emissions, our approach to 
energy efficiency has expanded and now integrates building electrification into our programs to 
help customers take advantage of clean, renewable electricity supplies. Weôve also developed 
innovative program offerings, allowing our customers a choice to voluntarily buy additional  
renewable energy.  
 
By 2012, we reduced our normalized emissions by 30% below 1990 levels and by 2019, our 
normalized emissions were 45% below 1990 levels.12 Accepted by the CEC in 2019, our 2040 
Clean Energy Plan outlines a path to net-zero emissions by 2040. Read our 2018 Sustainability 
Report for more detailed information about our commitment to clean energy. 
 

Pioneer in solar energy and market transformation  

For over 30 years, SMUD has been promoted and encouraged the adoption of solar 
technologies, helping commercialize this important carbon-free resource. In the early 1980s we 
saw that solar photovoltaic systems (PV) ï although very expensive at the time ï had great 
potential for the future. With this understanding, we set out to overcome roadblocks to 
developing solar energy through a robust long-term market transformation strategy. 
 
Figure 2. Leadership in the solar market transformation 

 
 
By implementing these strategies, SMUD created a body of knowledge and experience that 
supported market development and growth, lowered costs and helped the solar market 
transition to the mature, profitable, large-scale global industry we have today.  
 

 
12 To assess our progress in achieving our GHG reduction targets, we ñnormalizeò our emissions to ensure that 

beneficial weather or hydroelectric conditions do not understate or overstate our carbon reduction achievements. In 

2019, these normalizations increased our reported normalized emissions by nearly 10%. 

https://www.smud.org/-/media/Documents/Corporate/Environmental-Leadership/Integrated-Resource-Plan.ashx
https://www.smud.org/-/media/Documents/Corporate/Environmental-Leadership/Integrated-Resource-Plan.ashx
https://www.smud.org/sustainability/index.htm#leadership
https://www.smud.org/sustainability/index.htm#leadership
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Bringing solar to our communities 

In the early 1990s, SMUD was one of the first utilities to develop a rooftop solar program, 
installing hundreds of utility-owned solar systems on the roofs of customersô homes and 
businesses. Installations helped SMUD evaluate the technology and paved the way for a 
transition to a customer-owned program in the late 1990s. At this stage, SMUD made large 
purchases of modules and inverters, designed as solar system kits, and offered them at a 
discounted price to customers. We trained installers, which helped establish regional solar 
contractors who helped to scale the technology, giving a much-needed boost to the solar 
industry.  
 
As part of our Solar Advantage Home program, launched in 2001, and our later SolarSmart 
Homes® program, we worked with local home builders to promote installation of solar coupled 
with efficient new homes exceeding building code requirements. By doing so, the program 
demonstrated how rooftop solar systems can be integrated into new home design and 
construction. Over the course of the program, 4,000 new SolarSmart Homes were built.  

 
By 2007, we launched our part of Californiaôs 
Million Solar Roofs initiative. Through this 
ambitious program, we committed $125 million in 
incentives for the installation of solar at homes 
and businesses. The program was a success, 
reaching its goal of 130 MW, with solar on more 
than 15,000 homes and businesses in 
Sacramento, helping the market transition to a 
mature solar industry.  
 
Weôve learned a lot from our 40-year experience 
with solar. Through the 1980s and 1990s, we 
found ways to reduce costs and improve 
performance. Our first utility-scale solar 

development was our Rancho Seco PV 1 plant in 1984, one of the first utility-scale PV plants in 
the world, which established Sacramento as an early leader in solar. By 2009, SMUD signed 
feed-in tariffs (FIT) with projects totaling 100 MW, powering on average over 20,000 homes per 
year. Earlier this year, we welcomed our newest solar project at Rancho Seco, a 160 MW solar 
PV project capable of powering over 36,000 homes per year.  
 

Incorporating wind technolog y 

Wind turbines are now one of the most economical energy generating technologies, and in most 
cases, are lower cost than fossil-fuel generators.13 We also have access to a great wind 
resource region at our doorstep in Solano County. Our Solano Wind Farms produce enough 
electricity to power more than 63,000 homes per year.14 We plan to expand these projects by 
replacing some older, less efficient turbines with larger and more efficient units. This expansion 
will reduce the footprint of our wind projects while increasing net output by over 70  MW, enough 

 
13 https://www.lazard.com/media/451419/lazards-levelized-cost-of-energy-version-140.pdf 
14 Based on 750 kWh/month average household electricity use. 

https://www.lazard.com/media/451419/lazards-levelized-cost-of-energy-version-140.pdf































































































































































































































